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Abstract: Confined pyrolysis experiments (in gold capsules) were performed at heating rates of 20 ‘C/h and 2 “C/h
and a pressure of 50 MPa to determine the yields and kinetic features for petroleum formation for the coals JC25
and JC41 that were collected from the southwestern and southeastern margins, respectively, of the Junggar Basin.
Coals JC25 and JC41 had maximum oil yields of 126.0 mg/g and 68.5 mg/g, and the maximum amount of expelled
oil was 88.8 mg/g and 29.5 mg/g, respectively, determined from the pyrolysis experiments. This result suggests
that the Jurassic coals in the Sikeshu Sag in the western region have higher oil generative potentials than coals in
the other areas of the southern margin of the Junggar Basin. These two coals showed relatively similar maximum
gas yields (X C;5) of 121.6 mg/g and 112.0 mg/g, respectively. Coals JC25 and JC41 had H/C atomic ratios of
0.85 and 0.77, liptinite contents of ~8% and ~6%, and Rock-Eval hydrogen indices (/) of 155 mg/g and 156 mg/g,
respectively. Therefore, H/C atomic ratio and liptinite content were more effective indicators of oil and gas
generative potential for the coals, compared with HI value. Oil and gas generation and expulsion were modeled

under a heating rate of 5 ‘C/Ma using the kinetic parameters for these two coals determined from the pyrolysis
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experiments. Oil generation and expulsion from the two coals was primarily within the interval between R, gasy at

0.80% and 1.20%. In a semi-open system with efficient oil expulsion, the gas generation rates for these two coals are

similar. At R, pasy of 1.50%, the transformation ratios for gas generation are 23% and 18% for JC25 and JC41,

respectively. The majority of gaseous hydrocarbons were generated at a highly post mature stage (R, gasy™> 1.50%).

The Jurassic coal source rocks have higher maturities in the central Homatu anticline zone; therefore, this region is

more favorable for gas exploration than the other regions in the southern margin of the Junggar Basin.

Key words: Jurassic coaly source rocks; kinetics for petroleum generation; amounts of the generated and expelled

oils; gaseous hydrocarbon yield; southern margin of the Junggar Basin
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Fig.2 Stratigraphy of the Jurassic strata in the Junggar Basin
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Table 1  Total organic carbon content (TOC), H/C atomic ratio and
Rock-Eval parameters of the coal samples

g g TOC Ss it R
RS B oy O (g mgp) mgm)  (O) (%)

JC25 I, 6221 0.85 0.74 96 155 424 0.42

JC41 I 69.61  0.77 1.79 108 156 439 0.67
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Fig.3  Fluorescent microscope photos for coals JC25 (a) and JC41 (b); L— liptinite; V—vitrinite
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Fig.4 Selected gas chromatograms of liquid hydrocarbons from coals JC25 and JC41
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Fig.7 Activation energy distributions and frequency factors for gas generation and the fit of the calculated cumulative gas yields
with the measured results for coals JC25 and JC41
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RPEHERE 1C25, JC41 MR AIE S 3l J12 S8,
BT AR AEHL T 25 R LA S "C/Ma 1 i
FAMMASR TR, R T R, pasy 3 H il 2
(F 4 K R).

TEZEIALETNTTFR Ry, pasy 9 0.65% ilJE 4 117 °C
B, JHERE IC25 JC41 AT 500 12.8 mg/g F116.6 mg/g,
BIRIRBNHEM TR 40 mg/g.

JERE JC25 7E Ry, pasy N 0.87%. iR 145 C
F, ARlESh 43.1 me/g, RFHEMITR, BE IC41 72
Ro.easy N 0.89% I K 146 CRY, AN 40.4 mg/g,

TRENHE TR

TE AR Ry pasy A 1.01% IREEH 155 °C
fF, BFE JC25 .JC41 TR 51 0R 75.4 mg/g F155.9 mg/g,
HE 4358 36.6 mg/g A1 16.4 mg/g.

T 28 LAY AR T B T R (2B 10 45 o) FEE T il -2 <
%W EFR, Ro pasy M 1.36%, WEN 175 CHF, A
JC25 . JC41 A/ %k 122.8 mg/g . 68.5 mg/g, HE
MK 85.6. 29.4 mg/g, BTN MASBERER K
Azl AR A, AR HEh A BT s e G
JERE JC25 HEM I B R AETE Ry pasy N 0.87%~
1.36%Z 0], TiERE JC41 HEH AR E 2R AEAE R pasy M
0.89%~1.20% 2 [0] . JEFE JC25 f5 KA Tl B AR
JC41 B3l 2 4%, TR KR & W2 A JC41 13k 3
Gk 4, &l 6),
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Table 4 Generation and expulsion of hydrocarbons under geological conditions at 5 ‘C/Ma for coals JC25 and JC41

Ro. £asy ¢ JC25 JC41
) © So, 6 So, £ 2Cis, c 2Cis, 50 So, 6 So, E 2Cis, c 2Cis, 50
0.65 117.3 12.8 0 0.80 0.64 6.55 0 0.199 0.197
0.87 144.9 43.1 3.16 3.08 2.48 37.1 0 1.74 1.73
0.89 146.3 46.6 6.85 3.41 2.76 40.4 0.38 2.04 2.02
1.01 155.0 75.4 36.6 6.94 5.60 55.9 16.4 5.16 4.58
1.20 166.6 106.2 68.4 13.5 9.24 67.6 28.5 11.2 9.93
1.36 175.3 122.8 85.6 19.7 13.5 68.5 29.4 14.9 13.2
1.42 178.2 125.1 87.9 22.7 15.6 68.5 29.5 16.7 14.8
1.50 182.6 126 88.8 28.0 19.2 68.5 29.5 20.6 18.3
1.53 184.0 126 88.8 29.7 20.3 68.5 29.5 22.2 19.7
1.56 185.5 126 88.8 31.3 21.4 68.5 29.5 23.9 21.2
1.80 195.6 126 88.8 42.1 28.9 68.5 29.5 35.2 31.2
2.02 204.3 126 88.8 57.8 39.6 68.5 29.5 41.2 36.6
2.22 211.6 126 88.8 68.9 47.3 68.5 29.5 46.7 41.5
2.50 221.7 126 88.8 74.6 51.2 68.5 29.5 54.8 48.7
3.02 239.1 126 88.8 91.0 62.4 68.5 29.5 67.0 59.4
3.49 255.1 126 88.8 95.8 65.7 68.5 29.5 74.8 66.3
4.02 276.8 126 88.8 110.9 76.0 68.5 29.5 85.0 75.5
4.44 300 126 88.8 121.6 83.4 68.5 29.5 112 99.4

1 YCus, —HMIKR FICs AR YC1s, soBIFHUAR FY.Cs A i So, oAl So, e—HEME; AR il R A bk B3 34 R
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Fig.8 The predicted cumulative amounts of oil generated and expelled, and total gaseous hydrocarbons (3 C,_s) generated under geological
conditions at 5 ‘C/Ma for coals JC25 and JC41 versus temperature and R, gasy
1-JERE JC25 A il ; 2-JERE TC25 HEih it ; 3-JERE TC25 IR R LA IR % 4R JC25 2 TF IR J AR 4 SRR JC41 Azl iit; 64
B JCAT HEM R 7T-HERE JCA1 M PR R A S =5 8K JCA1 LT ik R AR 3
1-Amounts of oil generated from coal JC25; 2—amounts of oil expelled from coal JC25; 3—Y C,_s generated from coal JC25 in closed system; 4-Y C;_s

generated from coal JC25 in semi-open system; 5—amounts of oil generated from coal JC41; 6—amounts of oil expelled from coal JC41; 7-YC;_s
generated from coal JC41 in closed system; 8—) C,_s generated from coal JC41 in semi-open system.
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Pepper et al“HAN, KA HEH SSIR TR
H 20 mg/g. TEFPARR T (AR AHE), BEFE 1C25
TE Ry pasy M 1.36%. MREEH 175 CH, IR
4 19.7 mglg, IRBNHERT TR o JEAE IC41 7E Ry, asy
N O1.50%. JEFER 183 CTHE, KEBRZHRA 206
mg/g, KBIHERTTIR . 22 IR R T CRAEHE),
FRERE JC25 A1 JCA1 BITE Ry asy N 1.53%. ik 184
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o FEUCZ AT, AR AT LALLM AR TE =X (% A SO
NS TR o TR AR R O A R HE, A IR R
JEEATXT L, AR JC25 AR =58 T AL IC41.
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) R AR SR 1 (K 1)

4 45 g

(1) M4 &E AR I #4551, R A
T B 7 2 b T 2% VG 8 DU AR [MT B B RE JC25 AR R
SRR JC41 B KAE TR 4 7 126 mg/g FT 68.5 mg/g,
AR HER RS> 5N 88.8 mg/g Fl 29.5 mg/g. MEAE
FZA | HEM Ry pasy T T 0.80%~1.20% 2 [8] , JHEFE
JC25 [t JC41 HA X 1) H/C J5F bR e 4H
i, (APEREEA ML Ly, £ H/C T A
KN &L Ly B8 U 3b S WU 5 0 40 B A il v
T30 AU VS PUAGARS M1 o A g % At DX IR HLAT TR K
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